Using adult mice, Henderson (1965) found that the supernatant, NADPdependent isocitrate dehydrogenase (IDH) is controlled by a two-allele autosomal locus (Id-l) and that the allelic forms differ in electrophoretic mobility. We report here that the activity of IDH is too low in pre-implanted mouse embryos to detect electrophoretically but that electrophoretic variation is expressed in 12-day embryos.
(Received 10th February 1970) Using adult mice, Henderson (1965) found that the supernatant, NADPdependent isocitrate dehydrogenase (IDH) is controlled by a two-allele autosomal locus (Id-l) and that the allelic forms differ in electrophoretic mobility. We report here that the activity of IDH is too low in pre-implanted mouse embryos to detect electrophoretically but that electrophoretic variation is expressed in 12-day embryos.
For parents, the following strains of mice were used: adult C3H/HeJ, homozygous for the a alíele (Id-l"IId-la) ; DBA/2J, which are homozygous for the b alíele; their Ft hybrid C3D2F1 (Id-l"¡Id-lb); and random-bred albinos with unknown Id-l phenotype. IDH activity was measured fluorometrically (Goldberg, Passonneau & Lowry, 1966) in unfertilized oocytes, one-, two-, and eight-cell embryos, morulae and 3-day blastocysts recovered from the Fallopian tube or uterus of superovulated females and disrupted by one freezing and thawing. The reaction mixture contained 0-2 mM-MnCl2, 0-2 mM-NADP, and 0-2 mM-isocitrate in 50 mM-tris, pH 8-0, in 990 µ with 10 µ of disrupted preimplanted embryos or 10 µ of sample. Analysis of two to seven samples (a total of twenty-nine samples was used) of each of the six different stages with 50 to 300 embryos per sample revealed an average activity of 1-6 + 0-07 IO-12 mole NADP/hr/embryo for all stages. Results have been combined into one group since there was little difference in activity between stages. The level of IDH activity was thus about the same as that for hexokinase (Brinster, 1968) . Alternatively, the activity can be expressed as 7-8 IO-11 mole NADP/min/mg wet weight using the wet weight estimate of 318 ng/embryo (Loewenstein & Cohen, 1964) . This specific activity approximates to that of adult liver but is about seventeenfold higher than that of 12-day embryos. There was no significant difference in activity between embryos of the two inbred strains in various combinations and those from random-bred albino parents. We did not undertake electrophoretic analysis of these pre-implanted stages since activity levels and electrophoretic patterns of adult liver led us to estimate that a minimum of 104 to 105 embryos at each stage would be required. Roger P. Donahue and Samuel Stern Post-implanted embryos, aged 6, 9, 12 and 16 days (day of vaginal plug was Day 0), recovered from uteri of females primed with 2 units each of pmsg and hcg, were washed, weighed and frozen at -20°C for several weeks, until samples of sufficient quantity of each age and genetic constitution were available for electrophoretic analysis. Crude homogenates of whole embryos were made either in ground glass homogenizers or by expression through a hypodermic syringe, centrifuged at 20,000 g for 1 hr and the supernatant retained for electrophoresis. Embryos 6 and 9 days of age are small and were not separated from the large maternal uterine decidua.
As determined by Henderson (1965) , homogenates of different tissues (we used liver) from C3H adults revealed a single band on starch gel which migrated to the anode, while DBA mice showed a single but faster migrating band Isocitrate dehydrogenase in mouse embryos 577 (Text- fig. 1 ). Ft hétérozygotes generated the two original bands and an inter¬ mediate hybrid band in a ratio of approximately 1:2:1. Henderson also determined that hybridization of the isozymes did not occur in vitro and that a mitochondrial enzyme, under separate genetic control, appeared as a cathodal band.
Upon electrophoresis, the conceptuses (embryo and decidua), at 6 and 9 days, of the crosses C3H9 x DBA¿* and DBA? C3Hc? showed only the mater¬ nal-type IDH variant where an F1 pattern might be expected (Table 1 and Text- fig. 1 ). At 12 days, when many organs have appeared (Rugh, 1968) , the embryo and placenta were separated to avoid possible contamination by mater¬ nal tissue. At this time, in C3HÇ x DBAçJ and DBAÇ x C3Hc? hétérozygotes, an intermediate band appeared which we interpret as the denser of the three Fx bands. Occasionally, a slow or a fast band would also be present but there was apparently not enough activity in the samples to visualize the complete Fi pattern. This appearance of the hybrid enzyme strongly suggests that both parental alíeles are active in 12-day embryos. The cathodal band, presumably mitochondrial in origin, also appeared in embryo samples at Day 12. The full Fj pattern appeared in 16-day heterozygous embryos and embryonic liver.
Although we could not determine the time at which the Id-l locus first becomes operational, the 'adult-type' alíeles appear to be functioning by Day 12 since the same electrophoretic mobility is demonstrated in homozygous embryos and adults of the same strain.
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